Cholinergic modulation of responses to glutamate in the thalamic reticular nucleus of the anesthetized rat.
Neurons in the thalamic reticular nucleus (TRN) of the chloral hydrate-anesthetized rat were studied with extracellular recording and microiontophoretic application of cholinergic agents. In most cases (63%), the ejection of the agonist, carbachol, had no observable effect on spontaneous activity, and in an additional 33% of cases was observed to inhibit discharge rate. Carbachol ejections with identical current and duration parameters proved capable of antagonizing the uniformly facilitatory responses produced by glutamate ejection in these same cells. The muscarinic nature of cholinergic effects was documented by scopolamine's specific antagonism of the responses. The muscarinic antagonists, pirenzepine and AF-DX-116, both diminished the effects of carbachol. Application of muscarinic agonists, such as McN-A-343 and oxotremorine-M, yielded qualitatively the same results as carbachol, though, with current as a criterion, oxotremorine-M was slightly more and McN-A-343 much less potent than carbachol. The functional implications of cholinergic modulation of the facilitatory inputs to TRN are discussed, with particular emphasis on the role of acetylcholine and the TRN in the sleep/wake-related activity of thalamic neurons.